Introduction
Noise is a problem that affects people world-wide. Therefore, an international co-operation and exchange of information about noise exposure, effects, assessment, and control is very useful to elaborate effective noise reduction measures. The Japan Day at the DAGA 2000 is an excellent opportunity to present and discuss the current European activities relating to the harmonisation of noise indicators and prediction and measurement methods with colleagues from Japan.
2. Greenpaper "Future Noise Policy" of the European Commission -Follow up In 1996, the European Commission published the Greenpaper "Future Noise Policy" [1] . Based on an evaluation of the noise situation in the Member States and its former noise policy it proposed to reduce the high exposure to noise with a coherent approach on the European, national, and local level according to the principle of shared responsibility. The reactions by the interested parties were very positive. They agreed that noise abatement is a neglected environmental issue and demanded more efforts to reduce noise. Therefore, the European Commission started to extend its former policy on the limitation of noise emissions by vehicles, aeroplanes, and machinery and initiated a new policy relating to noise exposure [2] . In this context, various Working Groups (WGs) were established to support the European Commission (overview [3] , current state of activities [4] ). Some WGs (s. Table 1 ) shall contribute to a new directive concern-ing the description, assessment, and reduction of noise exposure. As various noise indicators, prediction and measurement methods are in use in the Member States [5] [6] harmonisation is a prerequisite for future common activities. Some results from WG 1 and WG 3 are presented in the following chapters. [7] . Various indicators which are being in use or in scientific discussion were rated by means of criteria such as validity (relation to noise effects), practicability, consistency with current practice. Two sets of indicators are proposed. The key recommendations are: • incident sound levels • at locations being appropriate for the corresponding aim of the assessment WG 1 stresses that for special sources and situations the consideration of additional features may become necessary, e. g. when tones, impulses, low frequencies are present or the noise is infrequent, but no definite rating procedures are given. The proposals well reflect the international discussions about noise indicators, e. g. with the revision of ISO 1996 series. Nevertheless the discussions about "perfect" noise indicators continue among experts e. g. concerning the reference time intervals (long-term average) and additional indicators for special applications. 4 . Harmonisation of noise prediction and measurement methods WG 3 shall elaborate common calculation and measurement methods for transportation, industrial, and machinery noise. The methods shall be suited for the prediction of the noise exposure in terms of L EU and L EU,N as proposed by WG 1 (additionally prediction of single events for air and rail traffic and for impulsive industrial noise). Prediction methods shall be developed for a variety of topographical and meteorological conditions occurring in the Member States. At the moment WG 3 is working on the following activities:
• preparation of an inventory of existing methods • elaboration of specifications for the EU computation methods for road and rail traffic noise • elaboration of research needs • measurement methods Preparation of an inventory of existing methods The WG is preparing an inventory of existing methods to predict road, railway, and aircraft noise in the Member States. The inventory shall include both procedures and limiting values for various purposes. It can partly be based on existing evaluations which have been carried out in some European countries. For aircraft noise the inventory is nearly complete, and it will be made available soon. For the other sources information from some Member States is still lacking, and it will be collected in a research project.
Elaboration of specifications for the EU computation methods for road and rail traffic noise As many of the prediction methods are based on research results from the 70s and 80s WG 3 decided that the common calculation methods should not be a compromise among existing methods.
The new methods should be a "step ahead" making use of the scientific knowledge of the last decade and the potential of modern computers. By this, more precise predictions of the exposure can be achieved resulting in a fairer use of the restricted financial means for noise reduction measures. In the model to be developed • source emission data shall be clearly separated from sound transmission data • the same sound transmission model shall be applicable for all sources • the presentation and categorisation of noise sources shall be improved so that future technical developments can be easier integrated into noise prediction schemes.
Elaboration of research needs
For the elaboration of the common calculation methods extensive research is still necessary. WG 3 has outlined the indispensable projects: Sound emission (road) The aim of the project is to deliver a source characterisation for road traffic noise which complies with the requirements given above. Working packages of the project are:
• definition of the main sources of noise from vehicles under all reasonable operating conditions. The data shall comprise source positions, sound power levels, frequency characteristics, directivity.
• categorisation of road vehicles, vehicle/road interaction, operating conditions of roads, and weather conditions to be considered • evaluation of number of categories depending on the necessary accuracy • definition of methods how data for a European data bank can be got from existing information and/or new measurements Sound emission (railway) A project similar to the one described above has to be performed for railway noise. Special attention has to be given to aerodynamic noise at high speeds of the trains.
Propagation Modelling
The aim of the project is to provide sound propagation models that are suitable for use with the source models being developed in the projects described above. Models with different degrees of complexity shall be developed which meet the needs for different fields of applications. These models should be derived from a comprehensive reference model with a given accuracy which should be validated. Factors to be taken into account are: geometrical spreading of noise, air absorption, meteorological effects, ground effects, height of propagation, topography, the presence and effects of barriers, berms and other forms of screens, and reflections from buildings and other surfaces. In the project, the possibilities of advanced modelling technique such as Finite Element and Boundary Element Methods, Wave Field Extrapolation (particularly Parabolic Equations) should be evaluated to improve the physical representation of some of the factors given above.
Measurement methods
Concerning measurement methods WG 3 is in close contact to an ISO working group (ISO TC 43/SC1/WG45) which is revising ISO 1996 "Description, measurement, and assessment of environmental noise". Information about the progress will be available by the end of 2000. It is expected that the Commission will decide on the draft of the directive in the summer 2000. Afterwards the European Council will deal with it. It can be foreseen that controversial discussions will go on about the question whether the directive represents the best approach for the assessment and reduction noise. But everybody should be aware that a political falling through of this directive would be a considerable set-back for noise abatement, not only on the European level. Therefore, everybody who wants to improve the noise situation in Europe should support the efforts of the Commission.
Final remarks
At the moment politics it seems that politics is willing to tackle the noise problem. Therefore, current political activities on noise abatement must come to a successful end very soon. The noise experts have to underline that reasonable solutions are already available now and can be put into practice.
